This study focused on two woody leafy vegetables Leptadenia hastata Decne and Senna obtusifolia Link, commonly consumed in Senegal. Leaves were collected from three regions. Then, proximate analyses and micronutrients were carried out to evaluate their nutritional values. Results revealed that protein level of S. obtusifolia (SO) is richer (21.75%) than Leptadenia hastata (LH) (18.16%). The cellulose and carbohydrate contents of the two vegetable's leaves are in the same order except those of LH from Widou which are less rich in cellulose (8.31%) and richest in carbohydrate (6.35%). These leaves are also good sources of various mineral elements and especially iron. Leaves of LH appear to be richer in iron and magnesium, while SO appears to be richer in calcium. Vitamin C intakes of SO leaves are better than those of LH and respectively range from 142 to 196.5 and 22.5 to 159.5 mg/100 g. According to the use of this leafy vegetable by the populations, a domestication opportunity is thus justified to ensure availability and accessibility of these significant sources of micronutrients.
foods to satisfy a substantial part of their nutritional requirements and this dependency increases during drought times [1] [2] . Leafy vegetables occupy a significant place in this diet [1] [3] [4] [5] , because of their nutritional intake [6] [7] [8] . These leafy vegetables are mostly herbaceous species but some also come from the Woody [9] [10] . Some are also used for oral therapeutic purposes [3] [11] [12] and thus fulfill a dual food and therapeutic function.
In Senegal, the most commonly exploited parts of species are respectively leaf (40%), roots (20%), and bark (13.3%) ( [3] ). Lepatadenia hastata and Senna obtusifolia are two leafy vegetables very well distributed in Senegal but consumed by a weak fringe of the population. Leaves of L. hastata are used as fodder in most regions while they are very consumed by indigenous ethnic groups of the Kédougou region ( Figure 1 ). In contrast, S. obtusifolia is widely known by several Senegalese ethnic groups and accompanies the millet couscous dish [3] . In a context of integrated local development, a policy, involved by WHO is the use of local resources. Some results are available on the leaves composition of L. hastata from Burkina [5] , Niger [13] , Uganda [14] and those of S. obtusifolia from Nigeria [15] [16] . Neither nutritional composition of L. hastata nor S. obtusifolia's ones from Senegal area are available. Thus, the objectives of this work is to provide nutritional information on these two plant species consumed in Senegal in order to promote them and give them a better place in the diet of the populations.
Materials and Methods

Plant Materials
Three batches of Leptadenia hastata and two of Sesbania obtusifolia leaves were Figure 1 . Collection of L. Hastata's leaves in the bush during dry season at Kédougou. 
Major Macronutrient Determinations
Analyses for protein, cellulose, total carbohydrate and ashes (total mineral) were carried out according to the procedure described in the AFNOR standards [17] . Louis, MO, USA) to extract the ascorbic acid. The mixture was centrifuged at 1000 g for 15 min. A second extraction was conducted after removing supernatant. All supernatants were added before the determination of total ascorbic.
Analysis was completed using Thermo Scientific HPLC 1000 SCM (with Licrospher 100 RP-18 column from Thermo Fisher Scientific Inc., Illkirch, France). (250 × 4.6 mm; 5 µm, YMC, Dislaken, Germany).
Mineral Determination
A 500 mg portion of leaves powder was incinerated at 500˚C, weighed and desilicated with 4 mL of 40% hydrofluoric acid from Sigma (St. Louis, MO, USA).
The obtained solution was then evaporated at 90˚C to dryness. The residue was mixed with 50 mL distilled water followed by filtration. Detection of sodium, potassium, calcium, magnesium, phosphorus, copper, zinc and iron were realized using inductive coupled plasma atomic emission spectrometry (ICP-AES, Varian Vista) with coupled charge device detector (Agilent France, Massy).
Quantification of element concentrations was carried out using specific calibra- 
Statistical Analysis
All analyses were carried out in triplicate and the data were analyzed using excel software.
Results and Discussion
Maronutrients composition of this two species show a good level of protein ( Table 2 ). These leaves are good sources of various mineral elements and especially iron. Leaves of LH appear to be richer in iron and magnesium while vitamin C intakes of S.O. leaves are better than those of LH and respectively range from 142 to 196.5 and 22.5 to 159.5. These values of vitamin C seem to correspond to the results obtained on 22 leafy vegetables whose range of variation is between 22 and 135 mg/100 g [19] .
Comparatively to others legumes, protein levels of SO (21.75% ± 9.88%) are relatively close to beans [20] and LH are close to Amaranthus hybridus from Nigeria which contain 17.92% protein, 13.80% ashes and 8.61% total fibers [21] .
It also appears that the leaves of L. hastata harvested in Senegal are lower in protein than those of Burkina, thus marking a certain geographical variability. LH leaves collected in Senegal are richer in protein and ash than those in Uganda (Table 3) , with 9.96% ash; but the contents of the latter in cellulose are (Table 3) . These remarks remain valid for Senna obtusifolia.
The levels of micronutrients such as manganese, copper and zinc are important to report because they are of the order of mg/100 g whereas they are generally expressed in mg/kg (Table 3 ). According to their physiological importance, these micronutrients will be of nutritional and health interests for populations that consume those leaves.
These results encourage the more frequent use of these two leafy vegetables by populations where dietary habits permit since the consumption of leafy vegetables is linked to the traditions and dietary patterns of each ethnic and socio-economic group [22] . Indeed LH remains popular with the indigenous people of Kédougou who consider it like a main source of vegetables during the lean season in default of vegetable market gardening. In the area of Bakel and Widou, however, these leaves of LH are rather reserved exclusively for livestock. The knowledge of the composition of these leaves seems to be a major nutritional argument to promote their consumption. They are good sources of supplementation in essential mineral elements during periods when food is reduced to subsidence. In addition, some leafy vegetables are consumed for therapeutic purposes [12] . For example, leaves of LH contain two essential fatty acids (linoleic and α-linolenic acids) [14] with the protective properties of the cardiovascular system. Other studies reveal their galactogenic and purgative properties [23] [24], antitumorals [25] and anti inflammatory and analgesic activities [26] . A domestication opportunity is thus justified to ensure availability and accessibility of these significant sources of micronutrients. Improving this availability can be ensured by simple technical preservation such as bleaching and drying [27] .
Conclusion
The nutritional intake of Leptadenia hastata and Senna obtusifolia in the diet is significant from the point of view of mineral elements. To overcome the difficulties of availability of these two leaf vegetables during the lean season, domestication would be an appropriate response to contribute for food security of the populations.
